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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The pimping plant by a non-evaporativity getter and directions this invention of this getter r elate to 
improvement for which pumping (pumping) by the non-evaporativity getter (NEG) which makes a 
very high vacuum in the chamber specified with tlie metal wall which can emit gas to the surface 
was benefited. 

In the metal system from which a very high vacuum (that is, there is even a vacuum of the order of a 
10'^"^ toll or 10'^-^ tliru/or a 10'^'* toll at least) is made and which can be dried, the metal wall of this 
vacuum chamber constitutes an inexhaustible gas supply source. The hydrogen contained in 
composition metal (for example, stainless steel, copper, an aluminum alloy) is freely diffused within 
the limits of metaled thickness, and is emitted to the surface which specifies a chamber. Similarly, 
this vacuum chamber wall is particles (it and) like [ in the case of a particle accelerator ]. [ sinlc- 
roton-] Wlien shocked with an electron or ion, heavier molecular species, such as CO, CO2, CH^, 
etc. which are produced on the surface after dissociation of hydrocarbon, carbide, and an oxide, are 
also discharged as a result. 

Therefore, the vacuum level obtained vvitliin a chamber is prescribed by degasifying in the surface 
which specifies a chamber, and the dynamic equilibrium between the pumping speed of the pump to 
be used. Acquiring a high vacuum means the detergency of the high order on the surface of a 
chamber whicli reduces discharge of gas, and the both sides of a high pumping speed. About the 
vacuum system of a pai"ticle accelerator, generally the chamber must consist of subsections, a pump 
must be made to approach mutually, and if that is not right, continuation pumping must be used, then 
restriction of conductance is conquered. 

In order to acquire the highest possible vacuum on these conditions, ; by which it is known that the 
vacuxmi made with a mechanical pump will be assisted by performing fiulher pumping with the help 
of the getter installed in a chamber - the gas (especially) by which tliis substance exists in a vacuum 
chamber a reaction with O2, CO, COj, and Nj can generate a stable compound chemically, and 
tliis reaction vanishes related molecular species ~ this ~ a pump action ~ equivalent ** is carried 
out. 

In order for a desired chemical reaction to occur effectively, the getter surface is pure, namely, while 
tlie getter is put to ambient air, it is required that a passivation tunic is not fornied. Especially this 
passivation tunic may be vanished by diffiising the surface gas (mainly O2) in a getter with heating 

(this is a getter activation process and is named non-evaporativity getter:NEG now). A non- 
evaporativity getter has the advantage that it can fabricate to the strip in a vacuum chamber which 

can be installed anywhere, and, as a result, can spread a pump action. 

however, even if a pump action will become possible [ spreading effectively ] by use of a non- 
evaporativity getter even if it uses which pumpmg method and. The vacuum level which can be 
obtained within a chamber. If it still puts m another way about the pumping speed which was 
prescribed by the dynamic equilibrium between pumpmg speed and the degasifyuig speed from the 
surface of metal of a chamber (the Reason, anyway), and was given (even if which means is used), It 
still depends for a vacuum level on the degasifying speed in a chamber. 

Thus, the purpose of this invention solves this problem, increases remarkably the effect of a pumping 
means of being used for the degasifying speed further produced Avithin a chamber, and there is in 
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proposing the improving method for bringing improvement of a number order scale to the vacuum 
level which can be made witliin a chamber. 

the non-evaporativity getter of the metal wall surface where this invention specifies a chamber for 
these purposes to which vacuum deposition of all is almost carried out especially by cathode 
sputtering at least ~ it proposes covering with thin covering. 

This getter covering consists of a screen which controls degasifying of the metal from a chamber 
wall in. the oneself side, without generating anythings. Within the chamber of a particle accelerator, it 
is this covering that prevents discharge of the molecular species which may be shocked from the 
particles which exercise, and may form a screen, and may pollute the vacuum in a chamber. As a 
result, whatever that Reason, even if small [ in a chamber ], a great portion of degasifying is 
prevented by this means. 

The getter used by this letter of covering holds the advantage of spreading a pump action uniformly, 
and, moreover, discharge of the particle which it is haimftil and is obtained is considered to be less 
than press powder vacuum evaporation about application with the operation. 
Finally, getter covering of this invention does iiot take a place so much, but provides the advantage 
of bringing about a pump action usable even when a spUt-like getter cannot be used by geometric 
restrictions without capacity. Similarly, also in electronic equipment, the design of a vacuum 
chamber can be substantially simplified by removing the present unnecessary flank pumping 
channel. 

In order to bring about the optimal pump action by which it asks for the getter covered thinly 
effectively, as for the substance used, it has a certain independent characteristic or the characteristic 
put together completely selectively. 

This substance must have clearly the high adsorption power of the chemical reactivity gas which 
exists i]i a chamber irrespective of the screening effect offered by thin covering. 
This substance must also have high adsorption power and a high dispersion ratio about hydrogen 
with hydride phase organization potency. Furthermore, it must have hydride phase dissociation 
pressure lower than a 10"^-^ toll at about 20 **. 

This substance is the baking powder temperature (about a stainless steel chamber, about 400 **) of a 
vacuum system. 200 to 250 ** is suited about copper and an aluminum alloy chamber. And it must 
have the activation temperature of all the maximum low temperature that suits the stability of the 
substance in the inside of the air in about 20 **, and, in the case usual on these conditions, activation 
temperatiu-e must be equal to at most 400 **. 

Wliile being activated many times and put to air finally, in order to enable it to adsorb the amoimt of 
oxygen pumped out on the surface, tlxis substance must have high solubility of about 2% about 
oxygen. For example, if thin covering with a thickness of 1 micrometer of a non-evaporativity getter 
and the 20-A-thick oxide which were foimed in the suiface by each exposure are used, Although it is 
thought to say nothing of other gas pumped out durmg vacuum operation that it reaches in a getter 
after about 10 cycles at 2% of oxygen density and thicker covering can be considered, they may 
require long time by covering operation, and those adhesion force may come to be good. 
A non-evaporativity getter suitable for titaniimi, the zirconium, hafiiium, vanadium, and/or the 
scandium which have about 2% of oxygen solubiHty limit community constituting thin covering in 
this invention fi-om a room temperature can consist of final analysis. Although titanium, a zirconium, 
and hafiiium have nearly 20 oxygen solubility, vanadium and a scandium have a high rate of gas 
diffiision. clear - independent - or it is even possible to acquire the new effect which does not 
combine the effect which can permit combination with said at least one substance, i.e., any alloy 
containing at least one substance, and is acquired by this, or is not acquired directly from 
accumulation of each effect. 

If it illustrates, titanium is 400 **, and a zirconium is 300 **, and a 50% titanium 50% zirconium 
alloy is activable at 250 **. By activation of 2 hours in such a temperature, the desorption speed 
brought about by the electron bombardment of 500-eV electric power is reduced to 4 order scale, and 
the pumping speed to CO and CO2 of about 1 Is'^ / surface cm^ is obtained. 
The thin use of the getter of the shape of covering which adheres to a surface of metal gives the 
function of the thermostabilizer which can restrict the temperature of this thin covering to the latter. 
Since tiiis design does not have any [ which is produced for the stabihzation effect given with tiiat 
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substance ] problem of safe, use of the substance as a getter which has high Imminescence is enabled 
and that calorific capacity has this combustion heat of thin getter covering and high correlation, it is 
very advantageous. 

It can note that a possibility which extends the selection range of the optimal gettering substance that 
an unstable substance can be created thermodynamically is provided by use of the thin non- 
evaporativity getter of the letter of covering at the end. This possibility is easily utilizable by using 
the instantaneous cathode sputtering art of several sorts of substances with the help of the composite 
cathode about which it argues below. 

According to the 2nd mode, this invention is the method of using a non-evaporativity getter in order 
to make a vacuum high in the chamber specified with the metal wall which can emit gas to the 
surface, The following processes: ; A chamber is made clarification, insert a thin covering (thin 
coating) evaporation apparatus into; chamber, malce a relative vacuum within; chamber, dry; 
chamber, remove most steams as much as possible, and ranlc second, die wall surface which specifies 
a chamber boiling most at least, crossing, and making a getter vapor-deposit in the shape of [ thin ] 
covering ~; 

Return the inside of a chambei: to atmospheric pressure again, it; Ranks second, and this evaporation 
apparatus is taken out firom a chamber.; 

It dries at the temperature for which this device is needed, incorporating tlie chamber wliich covered 
the inside by getter covering into the device which is going to equip with it, making; relative 
vacuum, and maintaining a chamber at a temperature lower than the activation temperature of; 
getter.; 

Chamber temperature is raised to getter activation temperature at the same time it suspends drying of 
a chamber, and the method of predetermined canying out time (for example, 1 thru/or 2 hours) 
maintenance of this, and rettiniing chamber temperature to a room temperature at the; last is 
proposed. 

At the last of this procedure, tlie surface of getter covering is pure, and degasifying by the heat wMch 
happens by that particle shock (ion, an electron, or sink roton light) decreases notably at it. 
Simultaneously, the phenomenon of molecule pumping becomes clear for the chemical reaction in 
the surface of getter covering of the gas which exists in a chamber. 

In order to vapor-deposit thin getter covering to the chamber wall surface, it can only perfonn using 
a vacuum evaporation process. However, in order to constitute uniform and uniform covering during 
several sorts of simultaneous vacuum evaporation of a substance especially. It is thought that it will 
probably be more advantageous to use cathode sputtering which is considered that it will be hard to 
control such a method effectively, and enables more effective control of tiie formation conditions of 
this thin covering actually. 

It becomes possible to form the getter of the alloy type which combined the substance which has the 
different optimum characteristic that the accumulation is called for as several sorts of substances ai-e 
vapor-deposited simultaneously and were previously shown by cathode sputtering, hi order to 
perform this, it means and constitutes placing the negative pole in the center of a chamber, and this 
may be constituted by twist of several metal wures (for example, 2 or 3) which consist of typical 
metal of the alloy in which formation is desired. Thus, by use of the constituted composite cathode, 
simultaneous vacuum evaporation of several sorts of metal is attained, and the alloy of the 
thermodynamically unstable substance which cannot be obtained depending on other conventional 
methods can be artificially created now. 

The means proposed by this invention for experiment application For interception of heat and/or a 
sound. When especially they are used for the active substance for a surface analysis system, an 
incomparable possibiUty of making the high vacuum of 10'^^ thru/or a lO'^"^ toll is provided. 
However, it being put to the atmosphere or operating it in the vacuum of a low must often pay its 
attention to use of this invention in a certain vacuum system that the very rapid saturation of the 
surface of thin getter covering is brought about, and the above mentioned advantage cannot be 
attained. 

Still more essential especially the field of application of interesting tliis invention, A high vacuimi is 
acquired within a particle accelerator/accumulator, it is fiirther maintained over a long time, it ranks 
second, therefore the state make ready time by particle beam circulation is abolished, and the 
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problem of vacuous instability can be eliminated there. 
[Translation done.] 
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CLAIMS 



[Claim(s)] 

1 . It is a pumping plant by a non-evaporativity getter for making a very high vacuum within a 
charnber specified with a metal wall which can emit gas to the surface, A device characterized by 
covering by thin covering at a non-evaporativity getter of a metal wall surface wliich specifies a 
chamber in which vacumn deposition is almost carried out by especially cathode sputtering in all at 
least. 

2. A non-evaporativity getter. : High adsorption power and/to gas which exists in a chamber. Or high 
solubility and/to at least 2% of oxygen. Or high adsorption power over hydrogen, a high dispersion 
ratio, and/. Or organization potency and/of a hydride phase. Or the pumping plant according to claim 
1 having the activation temperature which is all the low temperature that is equal to hydride phase 
dissociation pressm-e and/or at most 400 ** lower than a 10"^^ toll at about 20 **, and can suit air 
stability in about 20 

3. That a non-evaporativity getter is chosen from titanium, a zirconium, hafnium, vanadium, a 
scandium, and/or an alloy that contains at least one among these. The pumping plant according to 
claim 1 or 2 by which it is characterized. 

4. It is the method of making a very high vacuum in a chamber specified with a metal wall which can 
emit gas to the surface using a non-evaporativity getter, A series of following processes : Thin 
covering of a chamber wall surface which is a non-evaporativity getter at least at most is made to 
vapor-deposit, b), incoiporating this chamber with a vacuimi system, maldng a vacuum with the help 
of this vacuum system, and maintaining a chamber at a temperature lower than activation 
temperature of a non-evaporativity getter. How to rank second and reducing [ raising temperature of 
a chamber to activation temperature, maintaining this temperatui-e suitable predetermined time / to be 
alike / to defecate a non-evaporativity getter, ] temperature to a room temperature at the same time it 
dries this system at a given temperature and suspends drying of c vacuum system, 

5. Method of vapor-depositing non-evaporativity getter covering by cathode sputtering in process a 
according to claim 4. 

6. it is the method according to claim 5 of vapor-depositing non-evaporativity getter covering 
constituted with an alloy of several sorts of metal - a method of using the negative pole which may 
be constituted with a wire of each several metal consist of an alloy which was placed in the center of 
a chamber and twisted mutually. 



[Translation done.] 
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